Tillage systems and crop rotation affect soil productivity and quality in the long-term by affecting the soil quality components of soil carbon and soil physical, biological, and chemical properties. Tillage and crop rotations contribute to weed and soil disease control. There is a need for well-defined long-term tillage and crop rotation studies across the different soils types and climate conditions in the state. The objective of this study was to evaluate the long-term effects of different tillage systems and crop rotations on soil quality and productivity.
Introduction
Tillage systems and crop rotation affect soil productivity and quality in the long-term by affecting the soil quality components of soil carbon and soil physical, biological, and chemical properties. Tillage and crop rotations contribute to weed and soil disease control. There is a need for well-defined long-term tillage and crop rotation studies across the different soils types and climate conditions in the state. The objective of this study was to evaluate the long-term effects of different tillage systems and crop rotations on soil quality and productivity.
Materials and Methods
This study was established on eight Iowa State University Research and Demonstration Farms in 2002. The experimental design was a randomized complete block design with four replications. Five tillage treatments and three crop rotations were adopted. Tillage treatments include no-till (NT), strip-tillage (ST), chisel plow (CP), deep ripper (DR), and moldboard plow (MP). Crop rotations include corn-corn-soybean, corn-soybean, and corn-corn adopted across the five tillage systems and several soil associations. Initial soil sampling in 2001, prior to implementing the tillage treatments, established the baseline soil data for the study. Subsequently, soil sampling was done biannually at 0-6, 6-12, 12-18, and 18-24 in. depths and analyzed for total carbon and total nitrogen.
The plot size was 20 rows by 65 ft. Yields were determined from the center 4 rows of each plot. Long-term effects of tillage and crop rotation on total soil carbon and total nitrogen have been monitored every two years. Seasonal measurements such as nitrogen use efficiency, soil bulk density, and infiltration rate have been conducted.
Results and Discussion
Results show some variation in yields but there were no significant differences in corn yields between tillage treatments (Table 1 and 2). However, NT and ST show some yield reductions, especially in the second year corn of corn-corn-soybean rotation compared with other tillage systems. In 2012, corn yields were generally affected by drought conditions. Continuous corn yields were generally low. The 2012 drought reduced continuous corn yields by 57 percent from 2010 and 38 percent from 2011. In 2012, continuous corn yield was reduced by 59 percent from 2010 corn yield following soybean averaged across all tillage systems (Tables 1 and 2 ).
Under the C-C-S rotation, corn following soybean yield in the CP treatment was significantly greater than NT. The 2012 drought conditions reduced corn yields in second year corn in C-C-S rotation averaged across all tillage treatments by 51 percent from 242.1 bushels/acre in 2009 to 118.1 bushels/acre in 2012 (Table 2) . Overall, neither tillage systems nor crop rotations, significantly affected soybean yields in all years (Tables 1 and 2 ). c Moldboard plow plots heavily lodged from July 7 wind event, other till treatments less affected. d Low yields across all tillage systems due to water and heat stress during the months of July-September and poor hybrid performance. e Extreme to severe drought. f Yields were corrected to 15.5 and 13.0 percent for corn and soybean, respectively.
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